Surveys of the areas surrounding the sites drilled on the Leg 92 19°S transect showed that sedimentation at all except the oldest site is dominated by calcium carbonate deposition. The sediments in the area of the oldest site, west of the Austral Fracture Zone, are being deposited beneath the calcium carbonate compensation depth and are dominated by terrigenous and metal-rich hydrogenous and hydrothermal sediments. The noncarbonate sediments in all of the areas east of the Austral Fracture Zone are dominated by hydrothermal sediment similar in composition to that presently being deposited at the East Pacific Rise. Although no biogenic microfossils were present in smear slides of the sediment, geochemical partitioning suggests that a remnant signal of siliceous biogenic deposition may be preserved, especially in gravity core (GC) 8, which was collected from a high heat flow zone near Site 600. The siliceous sediment may also result from the deposition of amorphous hydrothermal silica from the higher concentrations of pore water SiO 2 characteristic of the upwelling waters. Sedimentation on the broad plateaus that characterize each area is quite uniform and suggests that sites on these plateaus will be broadly representative of pelagic sedimentation in the area.
INTRODUCTION
Four areas forming a transect to the west of the East Pacific Rise (EPR) at 19°S ( Fig. 1) were surveyed before Leg 92 to determine whether ridge flank hydrothermal processes are presently active at the sites and whether these processes have influenced the sites in the past. In addition, the surveys provided information for a geophysical, geochemical, and sedimentological framework for the Leg 92 drill sites. Sediment cores were collected at each of the four surveyed sites (Table 1) to look for chemical precipitates from present or past hydrothermal activity, to determine whether there have been changes in the rates at which such phases accumulated, and to evaluate the uniformity of regional patterns of sedimentation.
The criteria used to choose the areas to be surveyed were relatively smooth topography and uniform sediment cover with little rock outcrop, characteristics thought necessary for ridge flank hydrothermal advection through sediments instead of at outcrops. The transect was placed at 19°S because the region is one of low biological productivity, where hydrothermal material in the sediments is not reduced or remobilized by organic diagenesis (Bender et al., in press ). In addition, areas were chosen that showed minimal evidence of redeposition. The sites on the 19°S transect formed at one of the fastest-spreading portions of the EPR. It has been proposed that the intensity of hydrothermal activity and the accumulation of hydrothermal phases is directly related to spreading rate (Boström et al., 1973; Boström, 1974) . If so, the sites should have been subjected to intense ridge crest Leinen, M., Rea, D. K., et al., Init. Repts. DSDP, 92 : Washington (U.S. Govt. Printing Office),.
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Specific coring targets within each area were chosen after Seabeam swath mapping (Lonsdale, this volume) and multipenetration heat flow surveys (Hobart et al., 1982) . The cores represent most depositional environments in each surveyed area and span the range of heat flow indicated by the surveys. Because the main dredge winch failed during the survey, all cores were gravity cores rather than piston cores. 
GEOLOGIC SETTING OF SEDIMENTS FROM SITE SURVEY AREAS Area I (Site 597)
Area I (Fig. 2) , on 28.6-Ma crust (Rea, this volume), was the oldest area surveyed, and Site 597 was drilled within it. The crust was generated at the fossil Mendoza Rise and is in a region of moderate heat flow. Air gun and Seabeam surveys of the area showed sediment-draped abyssal hills with less than 100 m of bathymetric relief. The area chosen for detailed heat flow and pore water surveys had so little relief (20 to 40 m) that it was not surveyed completely using Seabeam. The first core from the area, Ariadne II gravity core (GC) 1, consisted entirely of unfossiliferous brown clay. No further cores were taken in the area because (1) the heat flow was very uniform, (2) none of the heat flow or pore water data from the site survey showed any evidence of fluid advection (Hobart et al., 1982) , and (3) the air gun lines showed acoustically transparent sediment of nearly uniform thickness over the 5-by-7-km area surveyed (Lonsdale, this volume).
Area II (Site 599)
Area II was surveyed with Seabeam (Fig. 3) . The 7.8-Ma area (Rea, this volume) is bounded on the east by a southward-plunging abyssal-hill ridge with about 150 m of relief and on the west by a basin with a NE-SW trend. Between the ridge and the basin is a broad (8-km) flat area with < 40 m of relief. Multipenetration heat flow surveys showed that the area has moderate heat flow with no evidence of the vertical advection of pore fluids or present-day hydrothermal activity. Four cores were recovered, Ariadne II GC 2 and GC 4 to 6 (Fig. 3) . All cores were mixtures of nannofossil ooze and brown clay. The pore water data (Bender et al., in press) show no evidence of reducing conditions due to organic diagenesis.
Area III (Sites 600 to 602)
Area III, which is located on 4.6-Ma crust (Fig. 4) , also consists of a relatively flat, sediment-covered plateau with < 40 m of relief. The area is bounded on the east by a plunging abyssal-hill ridge and on the west by a valley. The plateau is roughly 6 km wide and has fairly uniform heat flow and sediment cover. The site survey found no evidence of fluid advection on the plateau. There was, however, heat flow and pore water evidence for hydrothermal fluid advection in the thin sediment (< 10 m) at the north end of the abyssal-hill ridge, where the ridge plunges beneath the sediment, and in the thin sediment cover on the ridge to the south (Hobart et al., 1982; Bender et al., 1985) . Five cores were taken in Area III, Ariadne II GC 7 to 11 (Fig. 4) . All sediments were mixtures of nannofossil ooze and brown clay. There was no evidence in the pore water chemistry of reducing conditions from organic diagenesis. Sediment cores from ridge flank hydrothermal structures in the Galapagos Mounds (Corliss et al., 1978) and the Mariana mounds (Leinen and Anderson, 1981; Maris et al., in press) show macroscopic evidence of hydrothermal activity such as lithification, fractures filled with secondary sediments, or Mn crusts. None of the cores from Area III showed any such evidence of ridge flank hydrothermal activity.
Area IV
Area IV, located on 1.8-Ma crust, was a broad sediment-covered area about 5 by 5 km that lay between two abyssal-hill ridges (Fig. 5) . The area had about 40 to 60 m of bathymetric relief. The air gun records from the area indicate that although the abyssal-hill ridges were draped with thin sediment cover, most sediment was ponded in areas about 1 to 2 km wide between the abyssalhill ridges. The heat flow was moderate but showed no evidence of advection. The four cores from the area (Ariadne II GC 12 to 16) contained nannofossil ooze and clay. This area was not drilled on Leg 92 because the site survey found no evidence of off-axis hydrothermal activity and because the ponded sediments would not have accumulated at rates typical of hydrothermal sedimentation.
RESULTS

Sedimentation Rates in Site Survey Areas
The sedimentation rates along the 19°S transect are extremely low, and radiometric dating techniques produced ambiguous results. Siliceous microfossils were not present in the sediments, and magnetostratigraphy could not be used to evaluate differences in sedimentation rates because the amount of terrigenous material in the cores is very small and the magnetic reversal signal is unsta- ble. Nannofossils were present, and the nannofossil biostratigraphy (Table 4) , combined with calcium carbonate correlations (Leinen, this volume) , provides the only age control for the gravity cores. This stratigraphy indicates that the Pleistocene/Pliocene boundary lies between 1.0 m and 1.5 m in the Area II cores, between 1.5 m and 2.0 m in the Area III cores, and between 2.5 m and 3.0 m in the Area IV cores. These boundaries are consistent with the positions of the Pleistocene/Pliocene boundaries at the drilled sites. The biostratigraphy suggests a Pleistocene sedimentation rate of 0.7 cm/10 3 yr. in Area II, 1.0 cm/10 3 yr. in Area III, and 1.5 cm/10 3 yr. in Area IV.
A primary concern in any survey for drilling sites in pelagic sediments is the degree to which the sediments and sedimentation rates from a single drill site are representative of the area surrounding the drill site. Because the site survey cores were short and the sedimentation rates in the area were very low, our studies could not provide long, detailed records of sedimentation in the areas. Instead, we focused on the degree to which the fine-scale variations in sedimentation (i.e., 0.1 to 1 m) could be correlated across the areas. Systematic variations in the concentration of calcium carbonate in Pleistocene and Pliocene sediments in the equatorial and subtropical Pacific result from basin-wide changes in the amount of dissolution of carbonate (e.g., Berger, 1973; Broecker and Broecker, 1974) . The sedimentation in Areas II to IV is dominated by calcium carbonate, and in spite of the low sedimentation rates the calcium carbonate record can be correlated with equatorial Pacific records of carbonate variation (Leinen, this volume) . Therefore, correlation of the variations in percent calcium carbonate in cores from each area provides a useful index of the uniformity of sedimentation. Figure 6 shows the calcium carbonate contents of three cores from Area II plotted on a common depth scale. The carbonate contents of the sediments were analyzed at 2-cm intervals and show considerable fine-scale variation. Cores GC 5 and GC 6 were analyzed at sea and have considerably higher variance, which is probably due to larger errors in weight determination at sea than in our shore laboratory. It is clear, however, that the primary feature of the carbonate curves (the drop in Ca-CO 3 concentration from roughly 90 to 70 wt.%) occurs at the same depth in all of the cores (± 2 cm). The cores span the water depth range of the broad plateau in Area II and include a core close to the abyssal-hill ridge at the eastern margin of the area. In spite of the 80-m water depth difference between the shallowest and deepest core, and the proximity to potential sources of redeposited sediments, the main features of the CaCO 3 profiles are very similar. Although this similarity obviously cannot be extrapolated to the entire sediment column, it does indicate that pelagic sediment deposition on the plateau has been very uniform during the Pleistocene and Pliocene. Combined with the rather uniform sediment thickness and continuity of air gun reflectors, the data suggest that any site on the plateau in Area II would be representative of pelagic sedimentation in the area.
Although sedimentation on the plateaus between abyssal-hill ridges on the transect may be uniform, a comparison of the nannofossil biostratigraphy for Sites 600, 601, and 602 in Area III indicates that there are large differences in sedimentation rate between sites in different settings: sedimentation rates on the abyssal-hill ridge in Area III (Site 600) were roughly half those on the plateau (Site 601).
Physical Properties of Ariadne II Sediments
The water contents and dry-bulk densities of the site survey cores were analyzed in detail to determine whether they were related to or affected by fluid advection through the sediments. The dry-bulk densities of unlithified deep-sea sediments are often a function of the calcium carbonate content (Mayer, 1970; Dymond and Veeh, 1975; Lyle and Dymond, 1976 ). High water content in calcareous deep-sea sediments has also been related to high carbonate content (Mayer, 1980) . In the Ariadne II cores, however, we found that the bulk densities and water contents were directly related to carbonate content only when the range of carbonate variation was very large (e.g., Fig. 7A ). Cores with lower ranges showed a substantially weaker correlation between bulk density and carbonate content and between water content and carbonate content (e.g., Fig. 7B ). The correlation is probably weak because the noncarbonate fraction is dominated by detrital and hydrothermal phases that have densities close to the density of the calcium carbonate.
Previous studies have related anomalous sediment physical properties to alteration by hydrothermal circulation. For example, sediments from high heat flow areas in the Galapagos Mounds hydrothermal field showed anomalously high porosity and density gradients (Karato and Becker, 1983) , and sediments from high heat flow zones in the Mariana Mounds hydrothermal field had very low water contents and showed evidence of cementation (Leinen and Anderson, 1981; Maris et al., 1985) . Core GC 8 in Area III was taken at the location of a heat flow measurement of 753 mW/m 2 . Both the corer and the heat flow probe were deployed with a relay transponder, and their locations within the transponder navigation net for Area III are identical within the accuracy of navigation (±10 m). The core showed no consistent relationship between water content, density, and sedimentological properties like calcium carbonate content (Fig. 7B) , but other cores from normal heat flow regions in the same area also showed no consistent relationship between physical and sedimentological properties. Thus, the physical properties of the sediments provide no corroborative evidence for hydrothermal circulation through the sediments in Area III.
Chemistry of Ariadne II Sediments
Previous studies have shown that central South Pacific surface sediments are an intimate mixture of detrital, biogenic, hydrogenous, and hydrothermal phases (e.g., Boström et al., 1973; Heath and Dymond, 1977; Dymond, 1981; Heath and Dymond, 1981) . Leinen and Pi- sias (1984) and Leinen (in press) have demonstrated that multivariate factor analysis can be used to determine the number and chemical composition of the sediment endmembers in such sediments. Dymond (1981) and Leinen and Pisias (1984) have also demonstrated that linear programming can be used to optimize the partitioning of the sediment into the end-members indicated by the factor analysis. To analyze the bulk-sediment chemistry, a suite of samples from the Ariadne II cores were subjected to a modified Q-mode factor analysis (Leinen and Pisias, 1984) . This analysis indicated that four factors accounted for 97% of the sums of squares in the data. The factor scores (Table 5) show the relative importance of the variance of each variable in each end-member, and the rotated composition vectors (Table 5) for each of the end-members show the chemical compositions of the end-members. Both the factor scores and rotated composition vectors suggest that factor 1 is dominated by Fe-and Mnoxides. Both Zn and (to a lesser extent) Cu are also important in explaining the variance associated with this vector, although the concentrations of these substances are lower than those of Fe and Mn. The composition vector contains no SiO 2 and little A1 2 O 3 , and the variance vector shows an inverse relationship between the transition elements and SiO 2 in the factor. Although SiO 2 is common in hydrothermal vent fluids (Edmond et al., 1979; von Damm and Edmond, 1982) , previous studies show that little of this silica is present in the metalliferous hydrothermal sediments deposited near the East Pacific Rise or in metalliferous hydrothermal sediment transported through the water column and deposited at greater distances from the ridge axis (Heath and Dymond, 1977; Dymond, 1981; Leinen and Pisias, 1984) . Thus, these composition and variance associations suggest that the factor represents transported hydrothermal sediment. The concentration of the factor is highest in sediments from Area IV (Table 6 ), close to the East Pacific Rise. The Fe/Mn ratio of the factor composition is 3.8, however, somewhat larger than that of typical hydrothermal sediment from the East Pacific Rise (Boström et al., 1973; Heath and Dymond, 1977; Dymond, 1981; McMurtry et al., 1981) . Factor 2 is dominated by the variances of SiO 2 , BaO, and MgO. In other samples from the southeastern Pacific, Dymond (1981) and Leinen and Pisias (1984) found that this element association was characteristic of siliceous biogenic sediment and dissolving siliceous debris. No siliceous microfossils were found in the Ariadne II sediments, however, so if the silica in this factor is biogenic it must have been incorporated into other phases by postdepositional processes. This supposition is reasonable, since previous studies of the diagenesis of hydrothermal sediments in regions of low sedimentation rate (Dymond and Eklund, 1978; Heath and Dymond, 1977) suggest that the dissolving biogenic silica in such sediments contributes silica for the formation of ironrich authigenic smectites. The composition vectors indicate relatively high concentrations of Fe 2 O 3 (24%) and MnO 2 (5%) in this factor, and the overall composition is similar to authigenic smectites from the North Pacific (Hein et al., 1979) . This factor is most important in samples from the upper few centimeters in cores from Areas II and III, and it dominates sediments from Core GC 8, which was taken in the high heat flow zone of Area III. The silica represented by this factor, because of its lack of association with the hydrothermal component in the first factor, is not likely to represent transported hydrothermal material. It may represent Si-rich hydrothermal contributions from ridge flank hydrothermal advection.
Factor 3 is dominated by the variances of CoO and A1 2 O 3 . In composition it is rich in Fe 2 O 3 , A1 2 O 3 , MgO, and BaO. It is generally abundant in the surface samples from all of the areas and depleted in the sediments immediately below the surface. Its highest concentrations are from Area II (Cores GC 2, GC 5, and GC 6). The high concentration of BaO suggests that the factor may be related to the dissolution of biogenic test debris (Dymond, 1981; Leinen and Pisias, 1984) , although the high concentrations of CoO are more commonly associated with Mn-rich hydrogenous phases. Lyle (1981 Lyle ( , 1983 has shown that Mn and Fe are concentrated by oxic diagenesis into the surface sediment. Lyle (1981) and Heggie (D. Heggie, pers. comm., 1984) have also shown that Co is concentrated in such phases. The factor may represent a mixture of dissolution and oxic diagenesis phases, the variances of which are associated because the phases are most enriched in the same sediments.
Factor 4 explains 4% of the variance in the total data set and is dominated by the variance of A1 2 O 3 . Al is always very strongly associated with the detrital phases in deep-sea sediments (Heath and Dymond, 1977; McMurtry et al., 1981; Dymond, 1981; Leinen and Pisias, 1984) . The Si/Al ratio of the factor is 2.8, close to that of detritus on the Nazca Plate (Dymond, 1981) . Although the vector might represent detritus, the composition vector also has high concentrations of Fe and Mn. Further, the Fe/Mn ratio in the composition vector is 3.5, close to that of hydrothermal sediments from the EPR and similar to that of factor 1, which we have inferred to be of hydrothermal origin. Factor 4 may therefore include hydrothermal or hydrogenous oxides in addition to detritus. This factor is abundant only in the sediments from Area I, which are farthest from the ridge crest and which are accumulating at the lowest rate (cf. Site 597 summary). Studies of the non-authigenic, crystalline fraction of surface sediments from Site 597 (Bloomstine and Rea, this volume) and chemical leaching experiments (Kastner, this volume) suggest that the surface sediments from Area I have the highest detrital content of any of the sites.
Leinen (in press) has demonstrated that a statistically determined end-member composition can be contaminated by another end-member composition when the variation in the data set is insufficient to separate the two end-members. In order to determine whether the compositions of factors 2 and 4 were not well characterized because all sediments contained abundant hydrothermal material, we partitioned the sediments by using the linear programming technique of Dymond (1981) , who studied the surface sediments of the southeastern Pacific in detail. The compositions of the Dymond end-members are presented in Table 7 . (Several samples could not be included in this analysis because their Co and Ni concentrations were not available.) The fit of Dymond's five-end-member compositional model to the Ariadne II Table 4 . Biostratigraphy of selected site survey cores. Zonation is that used in Knüttel (this volume). sediments was very good (coefficient of determination >98% for all elements except Mn; Table 8 ). This partitioning suggests that the noncarbonate sediments in Area I are dominated by detritus and hydrothermal phases, whereas those in Areas II to IV are dominated by hydrothermal phases and phases related to dissolved siliceous biogenic material. Figure 8 shows the accumulation rate of hydrothermal sediment in Core GC 8 estimated by the factor analysis and linear programming techniques. The figure also compares the concentration of hydrothermal sediment estimated by the two techniques. The linear programming technique estimates nearly twice as much hydrothermal material as the factor analysis, but the relationship between the two estimates is linear. We interpret the discrepancy between the estimates as being the result of the incorporation of some of the hydrothermal material into the other factors as discussed above. The linear relationship between the two estimates suggests that either would give a good estimate of the relative importance of hydrothermal material in different samples, however. The hydrothermal end-member in Dymond's model does contain SiO 2 . It is interesting that the linear programming technique also suggested a significant chemical contribution to the sediments from biogenic silica in addition to the silica associated with hydrothermal sediments, even though no siliceous microfossils were preserved in the sediments.
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Accumulation Rates of Elements and Sediment Components
Bulk-sediment accumulation rates, r, were calculated from r = sp, where s is the linear sedimentation rate (Table 9) and p is the sediment dry-bulk density. The accumulation rates of individual elements and sediment components (Table 9 ) are the product of the weight fraction of the element or component and the bulk-sediment accumulation rates. The individual element and component accumulation rates are highly dependent on the stratigraphy, which is very coarse, and therefore these accumulation rates cannot be determined with great precision. The accumulation rates do, however, convey an accurate picture of overall variations in space and time. For example, the accumulation rates confirm the decrease in Fe concentration and accumulation rate that was observed as part of a trend with age and distance from the EPR at each of the Leg 92 drill sites by Lyle et al. (this volume) . The decrease in the accumulation rates of elements associated with hydrothermal phases (e.g., Fe, Mn, Cu, Zn) with increasing distance from the ridge crest also corroborates the decrease in the amount of the hydrothermal phase suggested by factor analysis. Figure 9 shows the rate of accumulation of the factor analysis hydrother- Table 7 . Linear programming end-members for Ariadne II sediments (Dymond, 1981 mal component in sediments from the various cores. The factor analysis estimates were used even though they probably underestimate the total hydrothermal accumulation rate because more samples were included in the factor analysis.
The accumulation rates in Table 9 suggest that the sedimentation rate used for GC 8 (Area III) may be too high. The Al accumulation rate, for example, which should be almost entirely detrital, is about double that for Core GC 16, which is much closer to continental sources. The Si accumulation rates are also higher than those at other sites. (There was no evidence of basalt detritus in the upper portion of Site 600 or in the gravity cores from Area III to suggest that the Al accumulation rate reflects basaltic input.) Since the core site is on the flank of the abyssal-hill ridge, the accumulation rates may reflect some redeposited sediment. Even if the Al accumulation rate were reduced to the same rate as at the other sites, however, the Si accumulation rates at GC 8 would be significantly greater than those at other sites. There are no siliceous microfossils in the core and no other evidence of greater biological influence than at the other sites. Bender et al. (in press) have suggested that the advection of silica-rich pore water takes place at the site of Core GC 8. It is possible that such advection has resulted in the precipitation of nonbiogenic silica in the sediments at GC 8.
CONCLUSIONS
The site survey cores indicate that the sediments along the transect are dominantly nannofossil ooze and brown clays and that the deposition of these sediments on the plateaus of the Leg 92 drill sites has been quite uniform since at least the late Pliocene. Chemical analyses and Figure 9 . Accumulation rate of hydrothermal sediment in cores from Areas II to IV estimated by factor analysis partitioning. Dotted line shows estimated depth of Pleistocene/Pliocene boundary from nannofossil biostratigraphy.
partitioning studies show that the carbonate-free sediment fraction has at least four end-members: ridge crest hydrothermal sediment transported to the sites through the water column, authigenic and diagenetic sediment phases, biogenic debris, and terrigenous detritus. The partitioning models indicate that the hydrothermal sediment fraction is similar in composition to ridge crest hydrothermal sediment but that it contains far less silica than vent fluids and near-axis precipitates. The authigenic and diagenetic phases are dominated by iron-and manganese-oxide phases (primarily micronodules) and by refractory components left after the dissolution and decomposition of biogenic material. Although none of the cores contained siliceous microfossils, all of the cores had a silica-rich component, which we have interpreted as a geochemical signal from dissolved siliceous biogenic debris because of its lack of association with the ironand manganese-rich amorphous hydrothermal material in the sediments. The terrigenous sediment is similar in composition to the andesitic detritus accumulating in the southeastern Pacific. The noncarbonate fraction shows increasing influence of terrigenous sedimentation and decreasing influence of transported hydrothermal phases with increasing distance from the ridge crest. Although there was pore water and heat flow evidence of off-axis hydrothermal activity at one of the core sites, the sediments from that site are not unusual in lithology or physical properties. The bulk-sediment chemistry and the chemistry of the hydrothermal component are not anomalous by comparison with the other cores from the area. The sediment does, however, show the slight enrichment in Si and Fe characteristic of sediments affected by low-temperature off-axis hydrothermal activity.
